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DIESEL ENGINE 

(57)Abstract: 

PURPOSE: To provide an abnormality detection device 
in an exhaust emission control device for a diesel engine 
which can detect abnormality in a secondary air supply 
system. 

CONSTITUTION: A filter 7 is arranged in an exhaust 
system of a diesel engine 1 for capturing particulates. An 
electric heater 8 is arranged on an upstream end of the 
filter 7. Secondary air is supplied to the filter 7 by means 
of an electrically-driven air pump 1 1. An orifice 14 is 
provided on a secondary air supply pipe 12, while 
pressure difference across it is detected by pressure 
sensors 15, 16. An ECU 17 ignites the particulates 
captured by the filter 7 by means of the electric heater 
8, and drives the electrically-driven air pump 1 1 for 
burning the particulates captured by the filter 7 and 
regenerating the filter. When the air pump 1 1 is driven, 
the ECU detects abnormality of a secondary air supply 
system based on pressure difference across the orifice 
14 which is detected by the pressure sensors 15, 16. 




* NOTICES * 



JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 
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CLAIMS 



[Claim(s)] 

[Claim 1]That it is characterized by comprising the following both, A malfunction detection 
device in an exhaust emission control device of a diesel power plant detecting abnormalities of a 
secondary-air-supply system based on a driving state of said air pump, and the amount of 
elements about a flow of the secondary air by said amount detection means of secondary airflow 
elements. 

A filter which is formed in an exhaust system of a diesel power plant, and catches a particulate. 
A heater arranged near said filter. 

Said filter is equipped with an air pump for supplying the secondary air, In an exhaust emission 
control device of a diesel power plant which incinerates a particulate which drove said air pump 
and was caught by filter while lighting a particulate caught by filter with said heater, and was 
made to carry out filter regeneration, An amount detection means of secondary airflow elements 
to detect the amount of elements about a flow of said secondary air. 

[Claim 2]A malfunction detection device in an exhaust emission control device of the diesel 
power plant according to claim 1 which is a pressure sensor for said amount detection means of 
secondary airflow elements to detect differential pressure before and behind an orifice provided 
in secondary air passages, and its orifice. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the malfunction detection device in the exhaust 
emission control device of a diesel power plant, and relates to the device which detects the 
abnormalities of a secondary-air-supply system in detail. 
[0002] 

[Description of the Prior Art]The DPF (diesel particulate filter) system is adopted as a measure 
against a black smoke of a diesel power plant (for example, JP,62-1 6271 3,A etc.). This provides 
DPF32 which catches a particulate to the exhaust system of the diesel power plant 31, for 
example, as shown in drawing 4 , While lighting the particulate caught by DPF32 by energizing the 
electric heater 34 by ECU33 at the time of filter regeneration. The particulate which supplied the 
secondary air to DPF32 via the electro-magnetic valve 36 by the drive of the air pump 35, and 
was caught by DPF32 is incinerated. As for a pressure sensor and 41 , in drawing 4 , 38 is [ a 
reproduction request lamp and 43 ] playing start switches a rotational frequency sensor, and 39 
and 40 a temperature sensor and 42. 
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[0003] 

[Problem(s) to be Solved by the Invention] However, if un-operating of the air pump 35, normally 
closed failure of the electro-magnetic valve 36, or the leak of the piping 37 occurs in a DPT 
system, heater power supply will become superfluous and a rise in heat with an unusual filter 
(DPF32) will occur. A crack and erosion of a filter (DPF32) occur by this rise in heat. If 
generated by the electro-magnetic valve 36 in normally open failure, when the pressure 
differential before and behind a filter is low detected by the surroundings lump to the air pump 
35 of exhaust gas, collection volume detecting accuracy falls and a putty curate is caught so 
much by the filter, it will be regarded as a reproduction start and the abnormal combustion at the 
time of reproduction will occur, or, A particulate is stuck for the air pump 35. 
[0004]Then, the purpose of this invention is to provide the malfunction detection device in the 
exhaust emission control device of the diesel power plant which can detect the abnormalities of 
a secondary-air-supply system. 
[0005] 

[Means for Solving the Problem]A filter which this invention is provided in an exhaust system of 
a diesel power plant, and catches a particulate, It has a heater arranged near said filter, and an 
air pump for supplying the secondary air to said filter, In an exhaust emission control device of a 
diesel power plant which incinerates a particulate which drove said air pump and was caught by 
filter while lighting a particulate caught by filter with said heater, and was made to carry out filter 
regeneration, While forming an amount detection means of secondary airflow elements to detect 
the amount of elements about a flow of said secondary air, Let a malfunction detection device in 
an exhaust emission control device of a diesel power plant which detected abnormalities of a 
secondary-air-supply system based on a driving state of said air pump, and the amount of 
elements about a flow of the secondary air by said amount detection means of secondary airflow 
elements be the gist. 

[0006]Here, a pressure sensor for detecting differential pressure before and behind an orifice 
provided in secondary air passages and its orifice may be used as said amount detection means 
of secondary airflow elements. 
[0007] 

[Function]The amount of elements about the flow of the secondary air is detected by the 
amount detection means of secondary airflow elements, and the abnormalities of a secondary- 
air-supply system are detected from the amount of elements about the flow of the secondary air 
and the driving state of an air pump by this amount detection means of secondary airflow 
elements. That is, abnormalities, such as omission in piping and a poor operation of an air pump, 
are detected. 
[0008] 

[Example]Hereafter, one example which materialized this invention is described according to a 
drawing. The entire configuration figure of the exhaust emission control device of a diesel power 
plant is shown in drawing 1 . 

[0009]The diesel power plant 1 is carried in vehicles. The inlet pipe 2 and the exhaust pipe 3 are 
connected to the diesel power plant 1. The air cleaner 4 for engines is formed in the inlet pipe 2. 
The housing 6 of the exhaust emission control device 5 is formed in the exhaust pipe 3 of the 
diesel power plant 1. The housing 6 is open for free passage with the exhaust pipe 3, and the 
exhaust gas of the diesel power plant 1 passes through the inside of the housing 6. The filter 
(DPF) 7 is formed in the housing 6, and the particulate discharged from the diesel power plant 1 
with the filter 7 is caught. The electric heater 8 is formed in the upstream end of the filter 7, and 
the particulate which the electric heater 8 generated heat by energization of the electric heater 
8, and was caught with the filter 7 is lit. 

[0010]The secondary air supply pipes 9 branch, and while being the secondary air supply pipes 9, 
the electro-magnetic valve 10 is arranged at the upstream of the housing 6 in the exhaust pipe 
3. This electro-magnetic valve 10 is to keep exhaust gas from usually flowing backwards for a 
secondary-air-supply course at the time of operation. The discharge side of the electromotive 
air pump 1 1 is connected at the tip of the secondary air supply pipes 9. The secondary air supply 
pipes (secondary air passages) 12 are formed in the inspired air flow path of the electromotive 
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air pump 11, and while being the secondary air supply pipes 12, the air cleaner 13 for air pumps 
is formed. And in the open state of the electro-magnetic valve 10, the secondary air is supplied 
to the exhaust pipe 3 of the diesel power plant 1 by the drive of the electromotive air pump 11. 
[0011]The orifice 14 is arranged between the electromotive air pump 11 and the air cleaner 13 
for air pumps in the secondary air supply pipes 12. While the pressure sensor 15 is formed in the 
upstream of this orifice 14, the pressure sensor 16 is formed in the downstream of the orifice 14. 

[0012]And if the electromotive air pump 11 drives by the open state of the electro-magnetic 
valve 10, the secondary air will be supplied to the electromotive air pump 1 1 through the air 
cleaner 13 for air pumps, and the orifice 14. At this time, the pressure differential in around 14 
orifices by the pressure sensors 15 and 16 also becomes large, so that secondary airflow is 
large. 

[0013]ECU17 is connected with the switching element 27 and energization of the electric heater 
8 is controlled by the switching element 27 according to the control signal from ECU17. ECU17 
is connected with the electromotive air pump 11, and duty control of the electromotive air pump 
1 1 is carried out according to the duty signal from ECU17. ECU17 is connected with the electro- 
magnetic valve 10, and opening and closing of the electro-magnetic valve 10 are controlled 
according to the control signal from ECU17. 

[0014]The total-pressure sensor 19 which detects the pressure of the upstream of the 
rotational frequency sensor 18 for detecting an engine speed value and the filter 7 and the 
downstream, the after pressure sensor 20, and the ON gas temperature sensor 21 which detects 
the exhaust gas temperature which flows into the filter 7 are formed, The output signal of these 
sensors 18, 19, 20, and 21 is incorporated into ECU17. The signal from the pressure sensors 15 
and 16 is incorporated into ECU17. 

[0015]It is for connecting the reproduction request lamp 22 to ECU17, and the reproduction 
request lamp 22 telling a driver about a regenerating period by the lighting. The playing start 
switch 23 is connected to ECU 17, and when a driver operates the playing start switch 23, 
reproduction of the filter 7 is started. The unusual warning lamp 26 is connected to ECU17, and 
this unusual warning lamp 26 is turned on at the time of the abnormalities of a secondary-air- 
supply system. 

[001 6]If the plug 25 is connected to the power supply circuit 24 and it is connected with an 
external power by this plug 25 at the time of a vehicle interdiction, supply to the electric heater 
8 and the electromotive air pump 1 1 of utility power will be attained. 

[0017]Next, an operation of the exhaust emission control device of the diesel power plant 
constituted in this way is explained based on drawing 2 and drawing 3 . As opposed to the 
differential pressure before and behind the filter 7 with which ECU17 is obtained from the total- 
pressure sensor 19 and the after pressure sensor 20 during operation of the diesel power plant 1 
at Step 100 of drawing 2 , Amendment of the engine speed value from the exhaust gas 
temperature from the ON gas temperature sensor 21 and the rotational frequency sensor 18, 
etc. is added, and the clogged state of the filter 7 is guessed. And ECU1 7 judges a stage to be 
reproduced from the clogged state of the filter 7, and tells a driver about a regenerating period 
by lighting of the reproduction request lamp 22. 

[0018]And when reproduction is required, after connecting the plug 25 to an external power at 
the time of the shutdown of the diesel power plant 1, ECU17 will perform abnormality judgement 
processing of a secondary-air-supply system at Steps 102-104, if the playing start switch 23 is 
pushed by the driver at Step 101. 

[0019]First, ECU17 is controlled so that it may open the electro-magnetic valve 10 at Step 102. 
Then, it is judged whether ECU17 drove the electromotive air pump 1 1 at Step 103, and 
predetermined differential pressure has generated it in the differential pressure before and 
behind the orifice 14 with the pressure sensors 15 and 16 at Step 104. And if it judges with 
predetermined differential pressure having occurred before and after the orifice 14, it will shift to 
Step 106 noting that ECU17 has a normal secondary-air-supply system. On the other hand, if 
predetermined differential pressure has not occurred before and after the orifice 14, at Step 105, 
it will turn on the unusual warning lamp 26 noting that ECU17 has an unusual secondary-air- 
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supply system, and will tell a driver about it. Namely, are in the state which the electro-magnetic 
valve 10 has closed by a certain cause as unusual in spite of having outputted the valve-opening 
signal to the electro-magnetic valve 10 from ECU17, or. In spite of outputting the driving signal 
to the electromotive air pump 1 1 from ECU17, the electromotive air pump 1 1 does not operate 
actually, or, When the driving signal is outputted to the electromotive air pump 1 1 from ECU 17, it 
is a case where the leak has occurred for piping (secondary air supply pipes 12) between the 
orifice 14 and the electromotive air pump 11. 

[0020]ECU17 ends the routine, without regenerating the filter 7 mentioned later, after turning on 
the unusual warning lamp 26 at Step 105. ECU17 opens the electro-magnetic valve 10 at Step 
106, and enables it to supply air (oxygen) from the electromotive air pump 11. ECU 17 performs 
energization control of the electric heater 8 so that it may become the optimal electric power at 
Step 107, outputs a duty signal to the electromotive air pump 11, and performs drive controlling 
so that it may become the optimal secondary air amount at Step 108. Since the orifice 14 order 
differential pressure becomes a thing according to secondary airflow at this time, ECU 17 carries 
out feedback control of the electromotive air pump 1 1 so that secondary airflow may turn into 
target secondary airflow using this orifice 14 order differential pressure. 
[0021]And ECU1 7 judges whether the duty ratio in the case of the feedback control of the 
electromotive air pump 11 is beyond a predetermined value at Step 109, and it shifts to Step 1 10 
noting that a secondary-air-supply system is normal, when a duty ratio is less than a 
predetermined value. On the other hand, when a duty ratio is beyond a predetermined value, at 
Step 105, it turns on the unusual warning lamp 26 noting that ECU17 has an unusual secondary- 
air-supply system, and tells a driver about it. Namely, are in the state which the electro- 
magnetic valve 10 has closed by a certain cause as unusual in spite of having outputted the 
valve-opening signal to the electro-magnetic valve 10 from ECU17, or. In spite of outputting the 
driving signal to the electromotive air pump 1 1 from ECU 17, the electromotive air pump 1 1 does 
not operate actually, or, When the driving signal is outputted to the electromotive air pump 1 1 
from ECU17, it is a case where the leak has occurred for piping (secondary air supply pipes 12) 
between the orifice 14 and the electromotive air pump 1 1. 

[0022]And if the lapsed time after a reproduction start is judged as a secondary-air-supply 
system being normal in Step 109 at Step 1 10 and the set period has not passed, it will return to 
Step 106. In this way, Step 106->107->108->109->1 10->106 While lighting the particulate which 
repeated ... and was caught by the filter 7 with the electric heater 8, filter regeneration of the 
particulate which drove the electromotive air pump 1 1 and was caught by the filter 7 is 
incinerated and carried out. Then, when regeneration time passes rather than a set period at 
Step 110, ECU 17 ends reproduction and performs abnormality judgement processing of a 
secondary-air-supply system at Steps 1 1 1 -1 1 3 of drawing 3 . 

[0023]ECU17 is controlled so that it may close the electro-magnetic valve 10 at Step 111. Then, 
it is judged whether ECU17 drove the electromotive air pump 11 at Step 112, and predetermined 
differential pressure has generated it in the differential pressure before and behind the orifice 14 
with the pressure sensors 15 and 16 at Step 113. And if it judges with predetermined differential 
pressure not having generated ECU17 before and after the orifice 14, a routine will be ended 
noting that a secondary-air-supply system is normal. On the other hand, if predetermined 
differential pressure has occurred before and after the orifice 14, at Step 1 14, it will turn on the 
unusual warning lamp 26 noting that ECU17 has an unusual secondary-air-supply system, and 
will tell a driver about it. Namely, while a valve-closing signal is outputted to the electro- 
magnetic valve 10 from ECU 17 as the abnormality, in spite of outputting the driving signal to the 
electromotive air pump 1 1, the electro-magnetic valve 10 is opening, or. When the same signal is 
outputted to the electro-magnetic valve 10 and the electromotive air pump 11 from ECU17, it is 
a case where the leak has occurred for piping (secondary air supply pipes 9) between the 
electromotive air pump 1 1 and the electro-magnetic valve 10. 

[0024]Thus, an amount detection means of secondary airflow elements by which the orifice 14 
and the pressure sensors 15 and 16 detect the amount of elements about the flow of the 
secondary air is constituted from this example, The abnormalities of a secondary-air-supply 
system were detected based on the driving state of the electromotive air pump 11, and the 
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orifice 14 order differential pressure (Steps 102-104 of drawing 2, Steps 111-113 of drawing 3). 
That is, abnormalities, such as un-operating of the electromotive air pump 11, normally closed 
failure of the electro-magnetic valve 10 or a leak of piping (secondary air supply pipes 9 and 12), 
are detected, and the unusual rise in heat of the filter 7 accompanying the excess of heater 
power supply can be avoided by telling a crew member by lighting of the unusual warning lamp 
26. Therefore, the crack and erosion of the filter 7 accompanying this rise in heat can be 
prevented. The fall of the collection volume detecting accuracy by the filter 7 order differential 
pressure becoming low by the surroundings lump to the electromotive air pump 1 1 of exhaust 
gas, when the electro-magnetic valve 10 detects normally open failure and tells a crew member 
by lighting of the unusual warning lamp 26 is avoidable, When a particulate is caught so much by 
the filter, the abnormal combustion at the time of reproduction by being regarded as a 
reproduction start can be avoided, and a particulate can be further prevented also from being 
stuck for the electromotive air pump 1 1 . 

[0025]The duty ratio at the time of the feedback control of the electromotive air pump 1 1 under 
reproduction motion detected the abnormalities of a secondary-air-supply system like Step 109 
of drawing 2. That is, ** which detects the abnormalities of a secondary-air-supply system 
which was mentioned above is made by making the duty ratio at the time of the feedback control 
of the electromotive air pump 1 1 into the amount of elements about the flow of the secondary 
air. In this case, the amount detection means of secondary airflow elements will be called ECU 17. 

[0026]Although this invention is not limited to the above-mentioned example and used the orifice 
14 and the pressure sensors 15 and 16 in the above-mentioned example as an amount detection 
means of secondary airflow elements to detect the amount of elements about the flow of the 
secondary air, for example, The total-pressure sensor 1 9 which detects the upstream pressure 
of the filter 7 may be used. The total-pressure sensor 1 9 which asks for the filter 7 order 
differential pressure, and the after pressure sensor 20 may be used as an amount detection 
means of secondary airflow elements. 
[0027] 

[Effect of the Invention]As explained in full detail above, according to this invention, the 
outstanding effect which can detect the abnormalities of a secondary-air-supply system is 
demonstrated. 



[Translation done.] 
* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is an entire configuration figure of the exhaust emission control device of the diesel 
power plant of an example. 

[Drawing 2] It is a flow chart for explaining an operation of an example. 
[Drawing 3 ]It is a flow chart for explaining an operation of an example. 

[Drawing 4] It is an entire configuration figure of the exhaust emission control device of the 
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conventional diesel power plant. 
[Description of Notations] 

I Diesel power plant 

7 Filter 

8 Electric heater 

I I Electromotive air pump 

12 Secondary air supply pipes which constitute secondary air passages 

14 The orifice which constitutes the amount detection means of secondary airflow elements 

1 5 The pressure sensor which constitutes the amount detection means of secondary airflow 
elements 

1 6 The pressure sensor which constitutes the amount detection means of secondary airflow 
elements 

1 7 ECU which constitutes the amount detection means of secondary airflow elements 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 
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7"fflX7^'J-t-13, ^'J7^fX 1 4£»D«»I5£ 

xt#>-7°i nc«!&sn&o -©r#. =*£5s«*&* 

A£^}5i:JE?J-fe>1f-l 5, 1 6I;J;5*'J7^7 14 

[0 0 13] ECU17HX-f7?>^f 2 7ttl 
3tl, |W|7.-r-y5 r >^*T2 7lC<tDECU 1 7#>S© 

e c u 1 7 titlit;x7#>7" 1 1 tsssn, e 

CUl 7 *^©fa-r-i' «-^KS£oT«ftSCxr#> 

7"ll*«Ta-f^W«i$nS. ^SiC, ECU17IJ 

tlA'J^lOiiSStl, ECU1 7a>£<z>H«Hm 
l:ffioTSI/»71 0©HH#*M3ft-S. 

[0014] x. x>*?ywfflk*mm*?z>it&<Dwm. 
St>ti8, 7-r;^7co±gftfi!is.ytTaE«om*& 

t^ffl-r«H(fJEE-fe>-9-l 9, f$ffiir>-9-2 0, 7^;i/^7 

rfWtSn, tn^©t>D-18, 19, 2 0, 2 1 CD 49 
ffiTjfs^ECU 1 7fcI&i3&im3o ECU 
1 7 tC«JE7J-t>U"l 5, 1 6frt><Dmm>m.Q&&n 

[0 0 15] X, ECU17diStg*7>7'2 2)!|l 

mm-zn, n±w^>y°2 2it^<D,mnzxw±mm 

&aiE#fcftlSii-.2)fc*C0fc©-CabS, £Sfc:> ECU 

1 7 tKH^HJ&X-f 3j&tSBK3ft, 
4MMX-f 3SrSffs-r-S^ifcJ:D7'^^3'7co 
fS&WBJ&Sft*. X, ECU17l;HS1tft7>7* 

2 6«iStl, r©Sff@7>72 6ISr^f 50 
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4 

[0 0 16] Hig[iIK2 4IC|J77^2 5#8»*n, 

>-/l 1 fc«ttWtlifc«. 
[0 0 17] CflDjcdKfll^Lfcx-f — ' feVl/X> 

^>©#SU§Kfc8«©ffrB*, 0 2, H 3 fc*2V>Tffll 
WTS. ECU 1 7S02©XTy7"l 0 OT^-if 

;kx>>»> i ©^e«miWJE-fe>-y-i 9 tMs^y^2 

0*5I6ti57-fM 7©iW&©«jEfc:#U A#x 

s-t>-y-2 i*e.©»a^fxia«, lawR-fe^-m 8*» 
5©x>s?>iiri^#©*tiE£lo*.. x^;i/^7©Bfg 

i^i^Wt'S. ^IT, ECU17B7^H7 
© BIS* 0 ttlfiife &»£#&Bfcl$»!*fll»r U S£g 
*5 >^2 2 0^fl-|;TS«I£Igtl:»5tS. 
[0 0 18] fLT, ^Y— tf;p 
X>^>l©a(6#ih«fte^^2 5*^«JH»CS>K 
ECUl 7 fix 7^:7*1 0 l^ilte^fcj; OB 
4H»X'f5ff2 3)&«ffan*t, Xf'y7"10 2-1 

0 4T-^^«i&^©*sw^Ma : £*fff^o 

[0 0 19] £t\ ECU17liXr'>7'10 2fiI 

o«H<^<iWirr*. ^©^> Ecuntt 
xt77*i 0 3-e«ffj5S;x7#>:/i 1 x^ 

•77 , 10 4TEAt>1J-15, 1 6(CJ;D^-U7^X1 

3, fl/T, ECU17tt*U7^X14©ilfel;0ft 

?TC ! £>3£LTX5^.y7 P l 0 6fc#frr&<, — 7j\ EC 
U17IWJ7^fX14 ©W«tr0f^E^ibT^ 

tbtltf^7>7'2 6 &^ffbT«a#tC»S* 
So BP'S, *©JHjf£LTB;, ECU17*6tI;W 

0, ECUl 7^Sm«J^:xT#>yi lfcWB«-^*t 

mtiznT^zizibftftfrz~?mmztenm3:x.7tf> 

7"ll**iI>&^fcD. ECU 1 7^s«SdiCxT 

#>-t*i 1 iciraff^tf^snT^sifiiHc^ux^x 
1 4 taidicxT^>y 1 1 t©ra©sH« ti*sa« 

[0 0 2 0] Set. ECU17!iXfy7'10 5TS 
tt»e5>:72 6£jfl«rUfc«. tlt«.7^M7© 

B^a&fr5£i&<H;]'-^>*iiin'*r*. ecu 

17BXr'y7*l 0 6Tti/W7"l 0£H#U «®J 

^Btc. ecu 1 7tax^-y^i 0 7xmmmu 
£-&z>&5\zm%.t-? svmmmm&n^ xf77" 

1 0 8-?g»©^&£afi£fcSJ;5fc«i&^x7tf> 
X°l 1 (c^i-^^ft^^tHXiLTIBDi^flSfT^o £ 
©£#. ECUl 7 tU7^X14©f(if^r 
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5 

^StffiMtCJfcCfcfe©^-*)©-^ M*'J7^X1 

mttz.&£*>\zmi&:x7tf>7i ls^-H/ty* 

[0 0 2 1] fLT, ECU 1 7«X-r-y^l 0 9tt 
|jlS;XT^>7 P l 1 ©7^-HAy^fWW©**©^- 

V~f\ 1 0 (d^fTf -5>„ —73, ECU1 7tt5 , 3.-'5V 

*#JI*T?**il/-tm?l*»#7>:/2 6£.&*TbTjI 
H&ttCftl^i+S. BP^, -tCDSttiLTK, ECU 1 7 

t) £ f fa e> ^©JSH-cWB/w:/ l o^BBCfc**© 
ttSTcfcofcrh Ecui7*Bi«i!;i7#>7'ii 

Ct'J7^XHtilSx7#>^l l£©ffl©K« 

[0 0 2 2] flT> Xf7 7"l 0 9 C*HT- 
«l&**JiE*T?*St. X^rv^l 1 0 £BM&«© 

^•y^l 0 6£M£o JlC0j;5fc, 7,tV?\ 0 6-+1 
07^108—109^1 10—106- • • SUDiE 
L-T*^t-^ 8 tCTX^kS' 7 {CM^nfc/^^^ 

l l OTH^^fW^W^m^DfeSiiLfcW^^H^ 
**ITLTISI30XT-y7 p l 11-11 3Tr^Sti 

[0 0 2 3] ECU1 7teX5^:/l 1 1T1S/W7* 
1 0 ■&mCZ>'«Mffl-T2>c -€-©&, ECU17BXT 
^7*11 2TSWI7#>7'1 1 £B»U Xf'y7" 
1 1 3t?JE7J-fe>-y-l 5, 16l:iDt'J7^X14ffl 

fLT, ECU17ttt>j7-fX14 ©MftfcfftilE 

Tfc5tlTJl'-f>^m. — 7j. ECU 17(3: 

r77"ii4 Trn#^«ft#*a»sflre* s t L-xam 

©aStUTIt ECU1 7^S«il/W7*l OiCB/W 

mnwiiiii2nT\,>z>\zbfrfrt>t>?m.wvv7 1 o#t 

^1 0Rt)!fijtX7#>7'l HCfflTJ^nT^S^fC 
*»liCXT#>^ , l 1 ilBKA-^l 0 £©P B 1©IE1¥ 5<? 
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[0 0 2 4] Z.<D£.5\Z7&mM~Z\$> t'J7^X14 
iJEE73-fe>itl 5, 16 tK«fcD-.^sSft©«*KHf 

U fiai7#>7"l 10fi«lWJ7-f714 

5i5l:Lfe ®2«)Xf'?7'10 2~104 > 133© 
Xr^7"l 11-113) o -PSD. tlSl7l>7" 
l i©*»iff^m«A*;pyi o©ttl$H©ttKt&«b>tl 

se^ t^*fflft«»«9, 12) ©an^©s»s^ffl 

t K«fc 0 k-*ft&#W&©jffiWfctt"5 74 7 © 
&fi*±#Slir*-e*-&. i^T, COil*±#l:#5 

7^;i/^7©*m j ? 3 Sii^i»-[hT^«o nm/w? 

1 0^#^FM©jSStB&MfflbTam»«7>7 p 2 6©A 
ffi< &3 C t fc J;S*WR»»W*l«OfiT**@»T?#, 

B*i»t»6snsttfc «fc ss^o a*«*3&»nr 

[0 0 2 5] £StCK, EI2©X-r->y^l 0 9©i5t' 

s^»ifp*©m»5S:xT*>x' , i io7-f-Hny^* 

T^»J;5(CLrco IP*., *®J3£X7#>:/1 1©X4- 

^©sms^m-rsr^r^s. £©#&, x^s^t 

[0 0 2 6] ft, C©5HlttJ:E*Jfi«KIB3esn»>b 
LTtU7^Xl 4 tj£73-t>"tj-l 5, 16tSffl^ft 

««. 7-f 7 ©±««E*&tftffl-rs«rE-fe>-y- 1 9 

T, 7>f J^7©M*^JEE**aei5lt(JEE-fe>-9-l 9 
JEE-fe>U-2 0 t*fflV>Tfc«t^. 
[0 0 2 7] 

mmowM] £t_hffabfcct3fcr©fs^tcj;n«, 

[0ffi©fK*^:fiM] 

[h i ] mmwDrj — vjixy^xDrnfrnfommo 
[02] nmmottm&%imTz>7tV)<D7ti-?v-b 
[0 3] mmm^m^mmt^Tc&oya-^^-h 
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8 mm.M-? 

1 1 mm^T^>y° 

12 z&&3MS6&mi&rz=$&3S.W&6 



8 



14 ^^»S*iM#g«t^tU 7^ 

-it 

it 

1 7 =^c^t*«s*«ftm^a**drr * ecu 



ran 




[04] 
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[02] 




103 



1 



A /plt*l 




\\'\irf 



107 



108 




YES 



[ f 105 
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[03] 




112] J 

A /pJi*l 




(72)38»«# tt« *- 

SKUm^ttBBWBriTBlftNS B*« 



(72) SHU* #□ «± 
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